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1. Introduction 

The increasing demand for diverse and qualitative cartographic production 
can be satisfied by the automation of the technological processes of creati ng 
and using maps. First of all, we talk about both general geographic and 
topographic maps, which besides their common use, can be used as a carto- 
graphic basein thematic and atlas mapping. Small-scale general geographic 
maps don't have strict regulations. This fact prevents from using them as 
basic materials and creating new digital maps. Besides the i ncreasi ng level 
of a generalization and the reduction of the map's scale reduces the accura- 
cy of position of mapping objects, and it also prevents their use for the crea- 
ti on of digital maps. 

The system for off i ce geoi nformati onal mappi ng, sol uti on to the probl em of 
the automation of cartographical processes on the base of compiling, trans- 
forming and using cartographical data base was developed in the Moscow 
State University of Geodesy and Cartography under the scientific supervi- 
sion of Prof. Dr. of Technical Science, I vanov A. G. 



Direct formation of any database, including mapping, is a time-consuming 
and unprofitable process. Therefore, it is expedient to create mapping data- 
bases in the process of cartographic products creation. Cartographic basics, 
which are currently widely used in the thematic and atlas mapping, can be 
used as such products. The digital mapping basics include the borders, the 
elements of hydrography, settlements, and transport ways. 

2. Technology for creating digital base maps 

Technological scheme of creatiohg digital base maps is presented in Fig- 
ure 1 



CARJOUKAI'HIC DATABASE 



Boundary Hydrography 



Humiiri s d t kit i a 1 1 * 



Choice of the territory to map 



Choice and construction of elements for mathematical basis 
of secondary digital base maps 



.Arranging model 



nuaiililfil ivejiarl of 
selection 



A utomalic mode 



Automated cartographic generalization 

— | The tuicnhitLPn of (he tletwily iiiid I he lolnl length of rivers 

- | The calculation of the density and a number of human settlements | 

| The calculation of lhe density nrid lhelol?il length of roads 

j Ranking map objctLs by value I 



— Creating tables selection settlements, rivt 



Qualitative part of 
selection 



Interactive mode 



Consideration offacEorhi can riot lie formalized: 
— I local cniilairirncril. relation.-;! rips benvceii objects, 
objects ol interest 



\ The visual evaluation of Uie slIuhI lcwi 



'Hie final selection of objects 



Generalization boundaries 



Semi- tmlom atic 
made 



H Generalization hyefiwgraphy 



^ 



Generalization of roads 



Visualizing digital map bases 



Defining and setting 


Construct ion of 


Shift settlements 


Placing texts 


the thickness of the 


cartographic symbols 


regarding rivers and 




rivers 




roads 





Figure! Technological scheme of creating digital base maps 



Conversion of the content of cartographic database is for the purpose of 
mapping a set of mathematical and cartographic basis. 

Despi te that there i s a devel oped theory of the sel ecti on the map proj ecti ons 
in the mathematic cartography this selection for the most classes of maps 
(except the unified systems) was not implemented in the software. As a 
result when you want to develop the new kind of map you have to take the 
projection of the original cartographic material (map) or any of projections 
which offer the software. 

Therefore of automated selection and construction of elements for mathe- 
matical basis of mapsis now a priority of research in cartography, the im- 
portant tasks of a competent and operational development of maps. 

On geographic maps to a scale of 11000 000 scale is determined by a given 
precision, but on a smaller scale maps of the most important is the content 
map, which is determined by the density of map objects. In this regard, de- 
veloped mathematical apparatus for computing scale of mapping based on 
densi ty map obj ects to maps created by cartographers or format of map. 

Significant results have been achieved in solution of the task of choosing the 
optimal map projection for developed maps based on traditional factors 
considered and the generalized criterion of distortion of map projections. 

I n the construction of the graticule on small-scale maps suggested the op- 
timal ratio of its frequency, scale of mapping and geographical mapping 
area. 

Developed and tested a method of the computer-aided process of an arrang- 
ing model, using mathematical tools selection of map objects and formed a 
cartographic database scale 18 000 000. This provides creationof an ar- 
ranging model for maps of scale 11 500 000 and smaller. 

After determining the elements of the mathematical basics that created by 
di gital map bases is necessary to convert the content of the map database at 
any given scale. This is done by the developed method of automated selec- 
tion of map objects. 

For realization of the quantitative aspect of the selection process, a mathe- 
matical device for calculation of density index of cartographic objects was 
created. It allows you to determine the total number of settlements and set 
the overall length of the roads and rivers in the mapping of the territories of 
Russian Federation sub-federal units. Besides the ranking of mapping ob- 
jects according to the degree of importance basing on identification codes of 
the objects takes place. We have developed a special program of mapping 
objects ranking for this; it also helps to decide a quantitative part of the 



selection. The qualitative part of mapping objects selection carries out in an 
interactive way. 

The developed methodology and technology of converting the database con- 
tents were tested in a number of variously- scaled maps of the Russian Fed- 
eration sub-federal units. The comparison of the created and the traditional 
maps showed good agreement on quantity and composition of objects. 



3. Conclusion 

This development will provide not only the development of basic and deriv- 
ative digital mapping frameworks for different areas of the Russian Federa- 
tion in a given scale, but also will allow to use them for the development of 
thematic and special maps. Itgivestheopportunitytogiveupthesearchfor 
a suitable traditional map of a required scale for using as a basic mapping 
material. For the thematic and atlas mapping need to automate the foil ow- 
ing processes: 

• a choice of the method of cartographic display of the thematic in- 
formation; 

• cal cul ati on of graphi c vari abl es; 

• devel opment of a seal e; 

• devel opment of cartographi c symbol s; 

• coordination of the graphics load thematic and General geographic 
objects. 

The steps of this technology were brought into effect in a special software 
complex. This complex provides automation of the processes of creating all 
the el ements of the mathemati cal and cartographi c bases 
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